Applications of multiphoton tomographs and femtosecond laser nanoprocessing microscopes in drug delivery research.
Multiphoton tomography for in vivo high-resolution multidimensional imaging has been used in clinical investigations and small animal studies. The novel femtosecond laser tomographs have been employed to detect cosmetics and pharmaceutical components in situ as well as to study the interaction of drugs with intratissue cells and the extracellular matrix under physiological conditions. Applications include the intra-tissue accumulation of sunscreen nanoparticles in humans, the monitoring the metabolic status of patients with dermatitis, the biosynthesis of collagen after administration of anti-aging products, and the detection of porphyrins after application of 5-aminolevulinic acid. More than 2000 patients and volunteers in Europe, Australia, and Asia have been investigated with these unique tomographs. In addition, femtosecond laser nanoprocessing microscopes have been employed for targeted delivery and deposition in body organs, optical transfection and optical cleaning of stem cells, as well as for the optical transfer of molecular beacons to track microRNAs. These diverse applications highlight the capacity for multiphoton tomography and femtosecond laser nanoprocessing tools to advance drug delivery research.